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What is claimed is: 

An optical device comprising: 
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a) a partially reflecting, gar tially transparent reflect or; 

b) a movable mirror spaced apart from the reflector, 
wherein the movable mirror can move to v ary a sp acing^ 
between the reflector and movable mirror; 

c) a light collimator for projecting a light beam between 

the movable mirror and the reflector at an obliqu e 
^ angle so that the light beam travels by reflecting 
between the reflector and movable mirror. 

2. The optical device of claim 1 wherein the oblique angle 

is in the range of 1-15 degrees from vertical. 

3. The optical device of claim 1 wherein the movable mirror 

comprises a micromirror ar ray, and wherein each 
micromirror in the array is separately mova ble 
y ertically . 

4. The optical device of claim 3 wherein the number of 

micromirrors is in the range of 2-1000. 

5. The optical device of claim 3 wherein the 
micromirrors are disposed so that the light beam 
reflects at most once from each micromirror. 

6. The optical device of claim 3 wherein the 
micromirror array and the reflector are planar 
parallel . 

7. The optical device of claim 3 wherein at least one 
micromirror is til table. 



8. The optical device of claim 3 wherein a first 
reflection micromirror is tj.ltable . 

9. The optical device of claim 3 wherein at least 25 % 
of the micromirrors are ti l ta ble. 

10. The optical device of claim 1 wherein: 

a) the movable mirror comprises a micromirror array, 



33 



b) each micromirror in the array is separately movable, 

c) at least one micromirror comprises a controllable 
di£fxacJtion~gra£lnajL_ 

11. The optical device of claim 10 wherein the 
r eflect or comprises a reg ion of high reflectivity, 
and a region of low reflect ivity . 

12. The optical device of claim 11 wherein the 
reflector is disposed so that 1 ig^it ^di f f rac t ed by 
the contx.all able diffraction grating passes thr ough 
the reqlon>^Q f_ low reflectivity , 

13. The optical device of claim 1 wherein the device has a 
free^spec tral range in the range of Q.2-1 5^nm. 

14. The optical device of claim 1 wherein the device has a 
f yee spectral rang e^ that is an integrer mul tiple of a 
b andwidth o f the light_ beam. 

15. The optical device of claim 1 wherein the light bea m 

re f lects _ from ^ lig ^irror at lea ^t twixLe,. and e.aj:;h 

r e.fJL^^c tion occurs in a dif f erent ^p, osition on the 
mirror . 

16. The optical device of claim 1 wherein the mirror and 
reflector are spaced apart a distance in the range of 
10"1.5_0_ Q_ microns. 

17. The optical device of claim 1 wherein the reflector has 
a u niform reflectivity. 

18. The optical device of claim 1 wherein the reflector has 
a nonuniform reflectivity. 

19. The optical device of claim 18 wherein the 
reflector has a li nearly grad ed reflectivity. 

20. The optical device of claim 1 further comprising a 
s patial light modulator disposed so that the reflecto r 
i .s_betwee n^the s pa.tia 1— li ght modulator and the mova b 1 e 
m irror. 

21. The optical device of claim 1 wherein the movable 
mirror has a convex area for focusing the light beam. 
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22. The optical device of claim 1 wherein the reflector 
comprises a ligh t valve having a variable reflectivit y. 

23. The optical device of claim 1 wherein the reflector and 
the movable mirror are planar p arallel . 

24. The optical device of claim 1 wherein the reflector and 
the movable mirror are. not parallel. 



25jAn optical device comprising: ' " 

a) a partially reflecting, partially transmitting 
reflector; 

,10 b) a movable mirror spaced apart from the reflector, 

- — . ^ 

Q wherein the movable mirror can move to vary a spacing T 

between the reflector and movable mirror; 

f\j^ c) a light collimator for projecting a light beam between 

the movable mirror and the reflector at an oblique 

^ angle so that the light beam travels by reflecting 

s between the reflector and movable mirror, and wherein a 

n 

pl urality of spaced apart eme r^[gni:;L^b ^ms are _ p_roduced 
Q by transmission of the light beam through the 

reflector; 

£3 

f||0 d) a l ens for receiving and focusing the emergent beams at_ 

a focal pla ne. 

26- The optical device of claim 25 wherein a djacen t 
e mergent beam s overl ap less than 10% a t the reflector. 
25 27. The optical device of claim 25 further comprising an 

o ptical fiber di sposed at the focal plane for receiving 
light from the lens. 

28. The optical device of claim 2 5 further comprising a 
^mirror at the focal plane so that the optical device 

30 prqyides^dls persion . 

29. The optical device of claim 25 wherein the oblique 
angle is in the range of 1-15 degrees from vertical. 
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30, The optical device of claim 25 wherein the movable 
mirror comprises a micromirror arra y/ and wherein each 
micromirror is sepaiLaJbe.Ly_mQ vable vertical ly. 

31. The optical device of claim 30 wherein the number 
5 of micromirrors is in the range of 2-1000, 

32. The optical device of claim 30 wherein the 
micromirrors are disposed so that the light beam 
reflects at most once from each micromirror. 

33. The optical device of claim 3 0 wherein at least one 
micromirror is tiltable. 

O 34. The optical device of claim 30 wherein a first 

reflection micromirror is tiltable. 

fll 35. The optical device of claim 3 0 wherein at least 25% 

m 

of the micromirrors are tiltable. 
^55 36. The optical device of claim 25 wherein: 

a) the movable mirror comprises a micromirror array, 

b) each micromirror in the array is separately movable, 

c) at least one micromirror comprises a controllable 
diffraction grating. 

\^ 37. The optical device of claim 36 wherein the 

reflector comprises a region of high reflectivity, 

and a region of low reflectivity. 
38. The optical device of claim 37 wherein the 

reflector is disposed so that light diffracted by 
25 the controllable diffraction grating passes through 

the region of low reflectivity, 

39. The optical device of claim 25 wherein the device has a 
free spectral range in the range of 0.2-150 nm. 

40. The optical device of claim 25 wherein the device has a 
30 free spectral range that is an integer multiple of a 

bandwidth of the light beam. 

41. The optical device of claim 25 wherein the light beam 
reflects from the mirror at least twice, and each 
reflection occurs in different positions on the mirror. 
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42. The optical device of claim 25 wherein the mirror and 
reflector are spaced apart a nominal distance in the 
range of 10-2500 microns. 

43. The optical device of claim 25 wherein the reflector 
5 has a uniform reflectivity. 

44. The optical device of claim 25 wherein the reflector 
has a noniiniform reflectivity. 

45. The optical device of claim 44 wherein the 
reflector has a linearly graded ref lectivity. 
10 46. The optical device of claim 44 wherein the 

«4 reflector has reflectivity g raded so that the 

^ " 

Q emerg en t beams have ap proximately equal energy. 

Ill 47. The optical device of claim 44 wherein the 

ifl reflector has r eflecti vi ty graded^_s o that the 

^jgg£ g^^t beams have approximately, a sine func tion 
energy distribution. 



P 48. The optical device of claim 2 5 further comprising a 



plurality of o ptical fibers at the foe a 1_ p> 1 ane , each 
[f| fiber having a differe nt le ngth, and each fiber 

receiving a different wavelength from the lens, so that 
the device provides an opt ical _ c ode __di-vjrS-i on^mu 1 1 ipl e 
^ac ces s encod ing function. 

49. The optical device of claim 2 5 further comprising a 
light valve for adjusting energy in at least one 

25 emergent beaun. 

50. The optical device of claim 2 5 further comprising a 
spatial light modulator disposed betwe en the reflector 
and the lens. 



51. The optical device of claim 25 wherein the movable 
30 mirror has a convex area for focusing the light beam. 

52. The optical device of claim 25 wherein the reflector 
comprises a light valve having a variable reflectivity. 

53. The optical device of claim 25 wherein the reflector 
and the movable mirror are planar parallel. 
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54. The optical device of claim 25 wherein the reflector 

and the movable mirror are not par allel. 

An optical device comprising: 

a) a partially reflecting, parXiAlJLy ^ transmitting 
refle ctor; 

b) an a rray of separately movable microm irrors spaced apart 

from the reflector, wherein each micromirror can move 

to var y a spacing T b etween the reflector and movable 

^ — ^ 

micromirror; 

c) a light collimator for projecting a light beam between 

^ " 

the movable mirror and the reflector at an oblique 
angle so that the light beam travels by reflecting 
between the reflector and movable micromirrors, and 
wherein a plurality of spaced apart emergent beams are 
produced by transmission of the light beam through the 
reflector; 

d) a J^ensfor receiving and focusing the emergent beams. 



56. The optical device of claim 55 wherein the micromirrors 
and light beam collimator are disposed so that the 
light beam reflects at most once from each micromirror. 

57. The optical device of claim 55 wherein adjacent 
emergent beams overlap less than 10% at the reflector. 

58. The optical device of claim 55 further comprising a 
mirror at the focal plane so that the optical device 
provides dispersion. 

59. The optical device of claim 55 wherein at least one 
micromirror comprises a controllable diffraction 
grating. 

60. The optical device of claim 59 wherein the 
reflector comprises a region of high reflectivity, 
and a region of low reflectivity. 

61. The optical device of claim 60 wherein the 
reflector is disposed so that light diffracted by 
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the controllable diffraction grating passes through 
the region of low reflectivity. 
62. The optical device of claim 55 wherein the device has a 
free spectral range in the range of 0.2-150 nm. 
5 63. The optical device of claim 55 wherein the reflector 

has a uniform reflectivity. 
64. The optical device of claim 55 wherein the reflector 
has a nonuniform reflectivity. 

65. The optical device of claim 64 wherein the 
10 reflector has a linearly graded reflectivity. 

Q 66. The optical device of claim 64 wherein the 

P reflector has reflectivity graded so that the 

1=1= emergent beams have approximately equal energy. 

67. The optical device of claim 64 wherein the 



reflector has reflectivity graded so that the 
p emergent beams have approximately a sine function 

y energy distribution. 

p 68. The optical device of claim 55 further comprising a 

oho ta det.ec t or array disposed at the focal plane. 

69. The optical device of claim -55 f urther^^comprising a 
light valve for adjusting energy in at least one 
emergent beam. 

70. The optical device of claim 55 further comprising a 
spatial light modulator disposed between the reflector 

25 and the lens. 

71. The optical device of claim 55 wherein at least one 
micromirror has a convex shape. 

72. The optical device of claim 55 wherein the reflector 
comprises a spatial light valve having a variable 

30 reflectivity. 

73. The optical device of claim 55 wherein a first 
reflection micromirror is tiltable. 

74. The optical device of claim 55 wherein at least 25% of 
the micromirrors are tiltable. 
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The optical device of claim 55 wherein at least one 
micromirror is tiltable. 

76. The optical device of claim 75 wherein each 

tiltable micromirror is independently tiltable. 
The optical device of claim 55 wherein the reflector 
and the movable mirror are planar parallel. 
The optical device of claim 55 wherein the reflector 
and the movable mirror are not planar parallel. 
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